United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 

i VI MI » i P.V1EYIS 



APPLICATION NO. 



10/531,160 



FILING DATE 



04/12/2005 



FIRST NAMED INVENTOR 



Boris Y Shekunov 



ATTORNEY DOCKET NO. CONFIRMATION NO. 



FER 14857.001.001 



7609 7590 01/12/2010 

RANKIN, HILL & CLARK LLP 
23755 Lorain Road - Suite 200 
North Olmsted, OH 44070-2224 



EBRAHIM, NABILA G 



PAPER NUMBER 



DELIVERY MODE 



Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 



PTOL-90A (Rev. 04/07) 



UNITED STATES PATENT AND TRADEMARK OFFICE 



BEFORE THE BOARD OF PATENT APPEALS 
AND INTERFERENCES 



Ex parte BORIS Y. SHEKUNOV, PRATIBHASH CHATTOPADHYAY, 
and JEFFREY S. SEITZINGER 



Appeal 2009-010168 
Application 10/531,160 
Technology Center 1600 



Decided: January 12, 2010 

Before DONALD E. ADAMS, ERIC GRIMES, and RICHARD M. 
LEBOVITZ, Administrative Patent Judges. 

GRIMES, Administrative Patent Judge. 

DECISION ON APPEAL 
This is an appeal under 35 U.S.C. § 134 involving claims to methods 
of producing particles using a supercritical fluid. The Examiner has rejected 
the claims for obviousness and obviousness-type double patenting. We have 
jurisdiction under 35 U.S.C. § 6(b). We affirm the double patenting 
rejection and affirm-in-part the obviousness rejection. 
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STATEMENT OF THE CASE 

The Specification discloses that "[supercritical fluids (SCF) are gases 
or liquids that are compressed above their critical pressure and heated above 
their critical temperature. The most commonly employed SCF is carbon 
dioxide." (Spec. 1,10004.) 

The Specification discloses that "SCF based particle-processing 
techniques include the Rapid Expansion of Supercritical fluid Solution 
(RESS) process and the Supercritical fluids Anti-Solvent (SAS) process." 
(id. at 1, K 0006). The "RESS process involves the expansion of a solution 
comprising a material (e.g., a drug or a drug/polymer mixture) dissolved in 
SCF through a fine nozzle into a low-pressure chamber causing high 
supersaturation, nucleation and precipitation of the material dissolved in the 
SCF in the form of fine particles" (id.). 

"In the SAS process, a solution comprising a material (e.g., a drug or 
a drug/polymer, lipid and/or wax mixture) dissolved in an organic solvent is 
injected into the SCF using a fine nozzle. The SCF extracts the organic 
solvent from the solution thereby causing supersaturation and nucleation of 
the material, which precipitates in the form of fine particles." (Id. at 2, f 
0008.) The Specification discloses a method that "employs one or more 
compounds that are soluble in SCF and act as particle growth and 
agglomeration inhibitors during precipitation." (Id. at 3, f 0014) 

Claims 1-7 and 15-21 are on appeal. Claims 1-7 are directed to an 

SAS-type process and claims 15-21 are directed to an RESS-type process. 

Claims 1 and 15 are representative and read as follows: 

1. A method of producing particles using supercritical fluid (SCF) 
comprising: 
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providing a source of SCF; 
providing a solution comprising: 

at least one solvent that is at least partially soluble in the SCF; 
at least one solute material that is at least partially soluble in the 
solvent and substantially insoluble in the SCF; and 

at least one growth retardant compound that is at least partially 
soluble in the SCF and includes at least one functional group or 
portion that is SCF-philic and at least one functional group or portion 
that is SCF-phobic or solute material-philic; and 
contacting the solution and the SCF together under conditions 
whereby the solvent diffuses into the SCF causing supersaturation and 
nucleation of particles comprising the solute material, said particles having a 
smaller size and a reduced amount of agglomeration than if no growth 
retardant compound was present. 

15. A method of producing particles using supercritical fluid (SCF) 
comprising: 

providing a source of SCF; 

dissolving at least one solute material and at least one growth 
retardant compound in the SCF to form an SCF solution, wherein the growth 
retardant compound includes at least one functional group or portion that is 
SCF-philic and at least one functional group or portion that is SCF-phobic or 
solute material-philic; and 

expanding SCF solution across a pressure drop below the critical 
pressure of the SCF whereby the SCF decompresses and causes 
supersaturation and nucleation of particles comprising the solute material, 
said particles having a smaller size and a reduced amount of agglomeration 
than if no growth retardant compound was present. 

OBVIOUSNESS 

Issue 

The Examiner has rejected claims 1-7 and 15-21 under 35 U.S.C. 
§ 103(a) as being obvious in view of Subramaniam 1 and Henriksen 2 (Ans. 



1 Subramaniam et al., US 5,874,029, Feb. 23, 1999 

2 Henriksen et al., US 6,974,593 B2, Dec. 13, 2005 
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3). The claims have been argued in two groups: claims 2-7 stand or fall with 
claim 1 and claims 16-21 stand or fall with claim 15. 37 C.F.R. 
§ 41.37(c)(l)(vii). 

The Examiner finds that Subramaniam discloses combining a solvent 
and a solute and adding the solution to a supercritical fluid to obtain particles 
(Ans. 3), and that Subramaniam' s process can include trifluoromethane (a 
fluorocarbon). The Examiner finds that Henriksen discloses methods that 
comprise "(1) precipitating a compound by rapid expansion from a 
supercritical solution ... in which the compound is dissolved, or (2) 
precipitating a compound by spraying a solution, in which the compound is 
soluble, into compressed gas, liquid or supercritical fluid" (id. at 5). The 
Examiner also finds that Henriksen' s process can include a surface modifier; 
e.g., block copolymers (id. at 5-6). The Examiner concludes that "it would 
have been obvious to one of ordinary skills in the art to use surfactants as 
polyethylene and polypropylene oxides" in order to overcome the problems 
of particle aggregation disclosed by Henriksen (id. at 6). 

Appellants contend that the Examiner erred in concluding that the 
cited references suggest combining a growth retardant chemical with a 
solvent and solute, as required by claim 1 (Appeal Br. 7), or combining a 
growth retardant chemical with a supercritical fluid and a solute, as required 
by claim 15 (Appeal Br. 10). 

The issue with respect to this rejection is: Does the evidence of 
record support the Examiner's conclusions that the cited references suggest 
the methods of claims 1 and 15? 
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Findings of Fact 

1. Subramaniam discloses methods 

for forming particles ... that include the steps of: (1) 
introducing a solution (including solute(s) dissolved in a 
solvent) and a compressed gas (i.e., an energizing gas) into a 
nozzle; and (2) causing the compressed gas to flow through the 
nozzle under conditions such that the solution forms a spray of 
atomized droplets at the nozzle exit. . . . The atomized spray of 
droplets is brought into contact with the supercritical 
antisolvent to cause depletion of the solvent in the atomized 
spray droplets so that particles are formed from the solute. 

(Subramaniam, col. 5, 1. 66-col. 6, 1. 12.) 

2. Subramaniam discloses that "[c]ontact between the extremely 
small spray droplets and a turbulent stream of virtually pure antisolvent 
results in high solvent depletion rates, i.e. high mass transfer rates, and low 
probability for droplet coalescence" {id. at col. 6, 11. 13-17). 

3. Subramaniam' s claim 4 reads: 

A method for producing particles, said method comprising the steps 

of: 

providing a solution including at least one solvent and at least one 
solute; 

providing an antisolvent; 
providing a compressed fluid; 

providing a nozzle for atomizing said solution, said nozzle having: a 
first inlet for receiving said solution, a second inlet for receiving said 
compressed fluid, an exit; and means configured to receive and combine said 
solution and said compressed fluid from said first and second inlets, 
respectively; 

introducing said solution and said compressed fluid into said nozzle 
first and second inlets, respectively, to produce a mixture; 

passing said mixture out of said nozzle exit to produce atomized 
droplets; 

contacting said droplets with said compressed fluid outside said 
nozzle exit to cause depletion of said solvent from said droplets; 
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and contacting said droplets with said antisolvent to cause further 
depletion of said solvent from said droplets to produce said particles. 

(Id. at col. 18, 11. 8-34.) 

4. Subramaniam's claim 15 reads: "The method of claim 4, said 
compressed fluid being selected from the group consisting of air, oxygen, 
nitrogen, helium, carbon dioxide, propane, butane, isobutane, 
triflu[o]romethane, nitrous oxide, sulfur hexafluoride, and combinations 
thereof (id. at col. 18, 11. 35-37.) 

5. Henriksen discloses a 

process using compressed fluids to produce submicron sized 
particles of industrially useful poorly soluble or insoluble 
compounds with biological uses by: (1) precipitating a 
compound by rapid expansion from a supercritical solution 
(Rapid expansion from supercritical solution) in which the 
compound is dissolved, or (2) precipitating a compound by 
spraying a solution, in which the compound is soluble, into 
compressed gas, liquid or supercritical fluid which is miscible 
with the solution but is antisolvent for the compound. In this 
manner precipitation with a compressed fluid antisolvent 
(Compressed fluid antisolvent) is achieved. 

(Henriksen, col. 2, 11. 30-41.) 

6. Henriksen discloses that "[ojptionally, the process combines or 
integrates a phospholipid in water or other suitable surface modifiers such as 
surfactants, as may be required, into the processes" (id. at col. 2, 11. 41-44). 

7. Henriksen discloses that a "unique feature of this invention is the 
combination of either rapid expansion from supercritical solution or 
compressed fluid antisolvent with recovery of surface modified stable 
submicron particles in an aqueous phase" (id. at col. 2, 11. 47-51). 
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8. Henriksen discloses that the "surfactant is chosen to be active at 
the compound-water interface" {id. at col. 2, 11. 44-48). 

9. Henriksen discloses that: 

To date, it has not been possible to make submicron particles by 
the compressed fluid antisolvent process without particle 
aggregation or flocculation. Our objective is to overcome this 
limitation with the use of surface modifiers, also termed 
surfactant stabilizers, such as phospholipids. ... It is not 
necessary for the stabilizer to be soluble in C0 2 ; it can be 
soluble in the liquid to be sprayed, as it only needs to be active 
at the C0 2 /solute interface. 

{Id. at col. 5, 1. 57 to col. 6, 1. 18.) 

10. Henriksen discloses that the apparatus for its rapid expansion 
from supercritical solution process {id. at col. 6, 11. 60-61) includes an 
expansion nozzle {id. at col. 7, 1. 14) and that the nozzle's "orifice was 
submerged into 25 mL aqueous solution in order to trap and stabilize the 
precipitating drug microparticles" {id. at col. 7, 11. 29-31). 

11. Henriksen' s claim 2 reads: 

A process of preparing microparticles up to 300 nm in size of a 
water-insoluble or substantially water-insoluble biologically 
active compound comprising the steps of: (1) dissolving a 
water-insoluble or substantially water-insoluble biologically 
active compound in a compressed fluid; (2) preparing an 
aqueous phase containing a surface modifier active at the 
compound- water interface; and (3) spraying the compressed 
fluid of step (1) into the aqueous phase of step (2) to form 
microparticles of the compound. 

{Id. at col. 10, 11. 34-45.) 

12. Henriksen provides a working example in which a 

homogeneous solution of cyclosporine in supercritical C0 2 was 
expanded by rapid expansion from supercritical solution into 
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various aqueous solutions to study microparticle stabilization. 
The aqueous solutions were pure water 1.0 wt % Tween 80, 
phospholipid dispersion or 2.0 wt % Tween 80 with 
phospholipid dispersion. 

(Mat col. 8, 11. 36-41.) 

13. The Specification discloses that "[ejxamples of growth 

retardant compounds suitable for use in accordance with the method 

of the invention include sugar acetates, fluorocarbons and block 

copolymers" (Spec. 4, f 0015). 

Principles of Law 

"In rejecting claims under 35 U.S.C. § 103, the examiner bears the 
initial burden of presenting a prima facie case of obviousness. Only if that 
burden is met, does the burden of coming forward with evidence or 
argument shift to the applicant." In re Rijckaert, 9 F.3d 1531, 1532 (Fed. 
Cir. 1993). 

"In determining whether obviousness is established by combining the 
teachings of the prior art, the test is what the combined teachings of the 
references would have suggested to those of ordinary skill in the art." In re 
GPACInc, 57 F.3d 1573, 1581 (Fed. Cir. 1995) (internal quotations 
omitted). 

Analysis - claim I 

Claim 1 is directed to a method of producing particles comprising 
contacting a supercritical fluid (SCF) with a solution comprising a solvent, a 
solute material, and a growth retardant compound, under conditions resulting 
in particles that have a smaller size and a reduced amount of agglomeration 
than if no growth retardant compound was present. 
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Appellants argue that the references do not disclose or suggest a 
process in which a solvent/solute/growth retardant solution is contacted with 
an SCF (Appeal Br. 6-9). Specifically, Appellants argue that Subramaniam 
does not "disclose, teach or suggest that a growth retardant compound 
should be mixed into the solution before the solution and the supercritical 
fluid are contacted together" (id. at 7). 

The Examiner reasons that Subramaniam "teaches that the solute and 
solvent mixture can be mixed with a compressed fluid (abstract), while 
claim 15 in the reference recites clearly that the compressed fluid can be 
trifluoromethane" (Ans. 10), which "is encompassed by fluorocarbons 
recited in the current application" (id.). 

Appellants' arguments are not persuasive. Subramaniam discloses in 
its step (1) that a solvent/solute solution is brought into contact with a 
compressed gas (e.g., trifluoromethane) to form a spray of atomized droplets 
that in its step (2) are then subsequently contacted with a supercritical fluid 
to form particles in a process that has a low probability for droplet 
coalescence. Thus, in forming extremely small droplets and inhibiting 
droplet coalescence, the compressed gas, i.e., trifluoromethane, functions as 
the growth retardant of claim 1. The Specification states that fluorocarbons 
are an example of growth retardants; Subramaniam' s trifluoromethane is a 
fluorocarbon. 

Analysis - claim 15 

Claim 15 is directed to a method of producing particles using an SCF 
comprising dissolving a solute material and a growth retardant compound in 
the SCF and expanding the resulting SCF solution across a pressure drop 
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such that the SCF decompresses and causes supersaturation and nucleation 
of particles comprising the solute material. 

Appellants argue that Subramaniam "does not teach a process 
whereby a supercritical fluid is rapidly expanded across a pressure drop" 
(Appeal Br. 9-10). Appellants further argue that although Henriksen 
discloses the expansion of a supercritical fluid to produce particles in the 
presence of a surfactant/stabilizer (i.e., arguably a growth retardant), the 
surfactant/stabilizer is not in the supercritical fluid, but is in an aqueous 
solution into which the supercritical fluid is expanded (id. at 10). Appellants 
argue that the combination of the cited references does not suggest the 
invention of claim 15 (id.). 

The Examiner responds that Subramaniam "teaches the use of 
triflurocarbon [sic] (growth retardant) before spraying" (Ans. 11), and that 
"Henriksen teaches the step of expanding [an] SCF solution . . . across a 
pressure drop. The reference also discloses that the insoluble drug can be 
dissolved in a liquid and that it is not necessary for the stabilizer (surfactant 
. . .) to be soluble in carbon dioxide; it can be soluble in the liquid to be 
sprayed ." (Id.). 

Appellants' arguments are persuasive. Subramaniam discloses 
spraying a solution into an SCF, not expanding an SCF across a pressure 
drop. Henriksen discloses methods that involve either the expansion of an 
SCF across a pressure drop into an aqueous solution or spraying a solution 
into an SCF in the presence of an aqueous phase. 

In both methods, however, Henriksen discloses the surfactant/ 
stabilizer as being in the aqueous phase. Therefore, in Henriksen' s rapid 
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expansion process, the surfactant is not combined with the SCF before it is 
expanded across a pressure drop. The Examiner relies on the statement in 
Henriksen that the surfactant/stabilizer does not need to be soluble in C0 2 
(i.e., the SCF) but can be soluble in the liquid to be sprayed. However, that 
disclosure is in the context of a method of making submicron particles by the 
compressed fluid antisolvent process" (FF 9), not the rapid expansion 
process. In Henriksen' s example of a rapid expansion process, the 
surfactant/stabilizer is associated with the aqueous phase which receives the 
sprayed SCF (FF 12). When Henriksen is viewed as a whole, therefore, the 
statement relied on by the Examiner would not be read to apply to the rapid 
expansion method. Thus, the rejection of claim 15 as being obvious in view 
of Subramaniam and Henriksen is reversed. 

The rejection of claims 16-21, which depend from claim 15, is also 
reversed for the reasons discussed above. 

Conclusion of Law 

The evidence of record supports the Examiner's conclusion that the 
cited references suggest the invention of claim 1 . However, the evidence of 
record does not support the Examiner's conclusion that the cited references 
suggest the invention of claim 15. 

DOUBLE PATENTING 
The Examiner provisionally rejected claims 1-7 and 15-21 for 
obviousness-type double patenting based on claims 1, 9-13, 15 and 16 of 
application 10/789422 (now U.S. Patent 7,279,181) (Ans. 8). Appellants 
have not disputed the merits of the double patenting rejection and state that 
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they "reserve the right to file terminal disclaimers to obviate the double- 
patenting rejections subsequent to a Decision on this appeal" (Appeal Br. 
11). Since Appellants have not disputed the merits of the double patenting 
rejection, we summarily affirm it. 

SUMMARY 

We affirm the provisional rejection of claims 1-7 and 15-21 for 
obviousness-type double patenting, and we affirm the rejection under 35 
U.S.C. § 103(a) based on Subramaniam and Henriksen with respect to 
claims 1-7 but reverse it with respect to claims 15-21. 

TIME PERIOD FOR RESPONSE 
No time period for taking any subsequent action in connection with 
this appeal may be extended under 37 C.F.R. § 1.136(a). 

AFFIRMED 



RANKIN, HILL & CLARK LLP 
23755 LORAIN ROAD - SUITE 200 
NORTH OLMSTED OH 44070-2224 
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